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Bropan Mex iynaposHan KoHEpeHLKA

) A/CONF/15/P/ 2198
OpranH3atiun DObeAHEHRbIX HaLLhA USSR
N0 NPHMEHEHHID ATOMHOH 3HEPI HH ORIGINAL:RUSSIAN

B MHPHLIX LeAAX

He noanemmuy ornawenwin Ao oduumansnoro coobwennn ha Hondoepenuuu

ICCIELOBAHVE MEXAHUSMA SAUVTH TIOBEPXHOCTER
| TPEHMST 0T KOPPO3VMOHHOTO H3HOCA

D.C.3acaanckmit, I'.M.lop, P.H.lreepona

leTain WiARHIPO-NOPWHEBO) TPYNNH ¥ BRIALHWK NOJLUMIHMKOB IBM-
raTen’t BHyTpPeHHETo CTOPaHUA NOIBEDPraiICs KOPPOSHOHHOMY W3HOCY NOZ
m~nreliCTBUEM NMPOLYETOB CTOP&HMS TON/INBA M OKMCJIEHA CMa3OYHOTO Mac-
4a. 3alyTa 0T KOPPO3MOHHOTrO M3goca, NOMIMO NPOYMX MeponpuaTuit,o6ec-
NeuynmBaeTCs BBEIEHMEM B MAC/A& COOTBETCTBYONNX NpMCALOK, MEXaHu3M
LefcTBMA KOTOPHX, OLHAK0, M3yYeH HELOCTATOYHO.

[puMeHeENe MeTola Dai0akKTHBHHX MHEIMKATOPOB NO3BOJXJIO HAM NO-
KasaTh, UTO B OCHOBE MeXaHE3Ma ledcTBuMA aHINKODPOSMOBEEX IPHCALOE
feEMT 00pasoBaEMe 3amMMTHHX NNEHOK HA IOBEPXHOCTAX METaJIOB, & TaK-—
Ee M03B0JI0 YCTAHOBMTH B3aMMOCBASH MPOUECCOB OCpasOBaRMA IEHOE
I TCOMOEEHns KODPO3MM ¥ BINAHKE HA OTHW NPOLUECCH TEMIELarypH Macia,
BpeMeH! BsauMoielicTBMA IpUCAJKM C METalloM, Xapakrepa Meraiia, Co—
craBa ¥ KoRuenrpamum npucaixu (I1,2,3).

Janppeiiune ucCaeLOBAHAA NPOBOLMJIMCL C IOMOLbD PaspascoTaHHOH
HaMy paHee MeTOAWEM: B MACIAHyD 0amo YCTaHaBIMBaMCE NpoCupky C
MCC ey MM Mac/AOM; B HPOCHDKM NEPHCAMYCCEM C TIONOMBO KPHBOWKNHO-
WaTyHHOTO MeXaHM3Ma NOTPYXaiuch LUCKM U3 MeTajJa, KOpposusi KoIopo-
ro mayvaJtach. [if m3yyeHmA 00pasoBaHMs INeHKN Ha KeTale NpiMers-
AMCH TPHCAKM, MeYeHHHe PaluoaKTMBHHM U30TONOM OCHOBHOTO KOMNOHEH-
ra ( §%° P32 (%), & AIA usyueHHA KOPposuy — WICKN M3 Merania
( cByHem, M@UeHHHH 58144 (1) . Kommuecrso odpasoBaBmekics MieHKK
(B MI‘/CMZ), Ompelenaoch C MOMOLBD TOPLOBOTO CYETUMKA NyTeM i3-
MepeH:d paMOBKTMBEOCTH Ha OLHON M3 TOPLOBHX MOBEPXEOCTEH iucka,

a peinyyHe Kopposuy ( B MT) NPOKODPPOLMPOBEBUETO MeTAsIA — MBMEDEHH-
eM palnoakIMBEOCTH Macia.

I3y yany BINARME BHCOKOMOJEKYJIADHHX OpraHudeckuX KHCIOT Ha
25 YEAR RE-REVIEW|
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nponeccH o0pasoBaHMA ¥ paspyueBud 3auuTHO! IEHKM, CO34aBaeMoi aH-
TUKOPPO3MORHOM Ipucaskodf Ha NoEepXHOCTV CBMKLOBOTO 00pasiua, M CBS-
3aHHYb C STUMM NpoHeccaMy Kopposub CBUHUA. B ocTaToy€oe MOTOpHOE
Macio U3 JMOeHCcKMX Hefredr (MT-I6), coiepsaBuee 3% IRCy nbgu Laaky -
Qenondara Gapus, MEYEHHOTO g3 , L00&aBJIA/MCH DA3JUMYHHE KOJMYe-
crea ( or 0,I 10 7,0%) oJsenHoBOM, MaJLMUTHHOBOK i HaPTEeHOBHX KUC-
n0T. PesyibTaTH MCCILEL0BAHMA BLUAHMA HaQTEHOBHX KUCJIOT npy TemMuepa-
rype macna I40° 1okasanN naa npuMmepa Ha puc .lg;b.

M3 HanmuuA MUHEMYMOB Ha KDMBHX (pmc.Lh); COOTBETCTBY DIUX 0L -
HOMYy ¥ TOMYy X€ CONEDXaHMI KUCIOT B Macne, CJeIyer, YTo MalHe KOoJy-
UeCTBa OPTaHHYECEAX KUCIOT YIyywadT aHTHKOPPOU3KHOKKYN 3dDeXTUBHOCTh
[MEeHKW , NO-BALUMOMY, 3a& CYeT MNOJMPYWWLEro NeHCTBMA KMCJIOT HA NOBEpX-
HOCTH MeTanNa, & OOJbUMEe KOIMYecTBa KMCIOT, AeHCTBYH paspyuapme
Ha aHTHKODPPO3MOHHYI0 NPUCENKY, HECMOTPA Ha POCT KoANYECTBA IJIEHKH
BpeMeH#l ee CyuecTBOBaHuA, yBeIMYMBAOT KOPPO3MD CBMHUA. JTO, BEPOAI-
HO, CBA3AHO ¢ MMEUM MECTO NPY DaspyWeHuy MpHCAIKM NEPEXOLOM CEepH
B 0oJie€ PEaKLyioOHHO-CNOCOGHOE COCTOAHNE ¥ MHTEHCH BHHM mammoxeﬁcrnu—%
€M ee C I0BePXHOCTHD CBUHIA ¢ o0pa3soBaHMeM GoJbLEr0 KoJIHYECTBE
NNeHKH, He obnajawueil, oLHaK0, 3aUNTHHMU CBONCTBAMH.

JQdexT paspyueHMA NPUCALKM KMCJHMM NPOJYETAM! BUUEH U3 peayJp-
raroe cnura (puc.I,a) Ha macae MI-I6 ¢ 3% mucynsduiaixuideHonsrTa
capust (mevemnoro xak mo 9> , rakwmmo (™ )y c 6% ma-
$TEeHOBHX kMCJOT Npyu Temneparype Macaa I40°. Poct KonmuecTsa MJIEHKY,
perucTpupyeMail mo uamyvemmaAM S y C’ﬂ B TeueHue nepsux 20
MUH. ONNTa CBHLETENBCTBYeT 00 OCpasoBamMyM MJIEBKM MOJIEKyJaMy Npucaj-
ki (BEPOATHO, C 0Opa30BaHUeM KOMINEKCHOTO coeinHerus). CoBnanesne
MOMEHTa OCpa30BaHMA MAKCMMAILHOTO KOIMYECTB& INEHKM, DETHUCTpPUDPYeMol
00 WBIYYGHAD O , C MOMEHTOM NOJHOTO I"CYe3HOBEHMA NJIEHEH, pe-
I'MCTPUDYEMOR 110 U 3JIYYLHUD (?M, ¥ C MOMEHTOM yBEIMYEHMA CKOPOCTH
k0ppOsu#  NO3BONAET YTBEPELATH, YTO OTOT MOMEHT BDEMEHM COOTBET=-
CTBYST IOJHOMY pa3pyleHK Tpucalky B o0reMe wmacJa. I'[oc_ne_u;ymmee
YMEHBNERNE KOMMYECTBA CEPH HA NMOBEDXHOCTV CBA3SAHO C KOPPN3MOHHHM
paspyuweHyeM Mmeraiana,

PeayssraTy n3NoKeHHHX BHUE KCCAELOBAHMM NPUBOLAT K BHBOLY, YTO
K MOTOPHHM MacJaM B KaYeCTBE aHTHKODPO3MOHHHX NPUCAL0K, Haubo/iee

3¢eKTNBRO CHUKANIMX KOPPO3MD BKJALHUEH NOLMMINRNKOB, LeJecoodpa3Ho
#3 TOMAPHHX CepyCoiepXamiX CoelMHEHUN NDUMEHATH Ta&Kne, B MOJEKYyJax

L6095 -
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KOTOpPHX cepa oOnajaer HanboJjee NpPoY HHMU CBHBHMMX).CKaBaHHOE Xopouo
coryacyercd ¢ peasyibraraMy UCCaeLOBaHUA aHTUKOPPO3MOHHUX CBoMcTB pA-
I8 WHINBMIyanbHHX CEPHUCTHX CoeiuHeHuli, BBoiMBmUXCA B MacJo MT-I6

C TaKMM pacyeTroM, YTOOH COJepxaHue CepH B MacJye OhJo OXMHAKOBHM
(puc.2a,b). B onnrax ¢ amyemuicy ib@uioM, B MOJEKyJax KOTOPOro cepa
oGjasaer GoJee TPOYHOIl CBA3BW, YEM B MoJeKyJaX InLeuuiiucyssduia
(4), nmadmoranacs (puc.2a) sHaunTeABHO Goibuas LIMTEJNBHOCTH CyLecT-
BOB&RMA 3amMTHOM NJEHKM HA NOBEPXHOCTM CBUMHUA ¥ COOTBETCTBEHHO 3HA-
YUTENBHO MeHpWASA KOppo3uA, YeM B OIHTax ¢ guieuuaiucyibduiodm. lIu-
zemsacynsgus Tepwryeckn yorokuus (puc.2,b) u He TEpPAET AHTNKODPO-
3MOHHOA BQHeXKTMBHOCTH C POCTOM TEMIIEpaTypH Mac./a, Toria Kak ¥ uiuie-
UMAINCYN 50U ¥ LeuuaMepKanTay HEeyC TOMUMBH ¥ C POCTOM TEMIEpaTypH
llaxe yBe/iWuyBalT KOPPO3MOHHYD arpeCccuBHOCTH Macia. CrenoBaresbHo,
OLl€HK& aHTUKOPPO3MOHHON 3fpeKTHBHOCTH NpucazoK TO/ibKO NP¥ OLHOH
Kaxoii-1100 TeMmepaType fBJIAeTCA HELOCTATOYHOK. JTO NONOEEHHE OHIO
NOoITBEDKIEHO TaKXe CPaBHEHMEM aHTMKODPO3MOHHOA sl eXTMBHOCTH IpU
PasHHX TeMmepaTypax IMQeHuJIcynpuia » AudeHnmmucynniuia, LuoaKra-
neumacysisduia u AMoKTAZeuMacyarpuna, AMBOHMIACY.bUMIA ¥ LUHORKILIK-
cyanbuia. -

Bo Bcex cayuadaX opraBMyecknme cyapuis, B MoJEKyJIaXx KOTODHX
cepa ofiaafana Gojnee NPOYHHMY CBABAMM, yeM B MOJIeKyJaax LUCY1bOUIOB
(4), oxasamch Goxee 3(PeKTUBHHMY AHTUKOPPOSM OHHEMY NpPUCAIKaMH,

H3yvancch BAMAHKE COJef BHCOKOMOJEKYJIADHHX OpraHKYeCKuX Kuc-
JIOT Ha Mpouecc o6pa3oBaHdd ¥ paspymeHuA 3amlMTHoOX NJEHKM Ha [oBepX-
HOCTZ CBMHIA ¥ BJMAHME TeX Xe NPOLYKTOB Ha KODPO3ML CBMHUA. B Mac-
10 MI=I6 ¢ 3% mucyapduiankuiadedonsiTa 6apud, MEUYEHHOTO SM, 40—
6aBAANNCH pasimyHHe koimvecrsa ( or 0,05 4o I2%) HajrenaTos Kolailb-
T8, CBUHNA ¥ Mexu. Ha puc.I,c mpuBeAeHH AJ4 NpuMepa pe3yJ bTATH OMNk-
TOB ¢ HadTeHaToM KoGaibpTa. CpaBHeHWe IaEHHX, ITpuBEieBHHX Ha puc.TI,b

'n 1I,c, MO3BONAET CUUTATh, YTO B OTJMYME OT HAQTEHOBHX KMCIOT X

coin, BBeleHHHWE B COJBUMX K0JMYeCTBAX B MAcI0 C Npucaikoi, ymyyua-
OT 3amuTHYD 5PdeKTUBHOCTH NaeHKky. OLHaKo n3-3a Manoft LAMTeNbEOCTH
cymecTBoBaHuA Tako# SpPEKTMBHON NJIEHKY BCJEJICTBHE MBCHTOYEHOH KUCIOT-
HocTH HadreHaToB BBELEHHME IOCJEIHMX B Mac/o C MNpucalkod mNpUBOIAT B
KOHEUHOM CYeTe€ K POCTY KOPPO3uM MO CPaBHEHKD C KOPpO3uWek Ha TOM Ke

Xx) Cneiyer OTMETHTH, YTO S(XpeKTMBHHE nporuBo3alMPHHE NPUCAEIKH
LONKHH JEeTKO OTHen/ATh Cepy.
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MacJsie C npucalkoi, Ho 6e3 vaprenaroB (puc.3a).

BBejeHME B TO K€ Mac.io C npucaikxol HapTEHOBHX KucCJOT ¥ HadTe-
HaTOB B KoJIuMyecTBax, ofecrieyuBawmuX BO BCeX cayyvadX OLMHAKOBY IO
Hava IpHYD KMCJOTHOCTH Maca (6,5 ur KOH), noxasano (puc.3a), uro
N0 CnoCo6GHOCTH yBeJUYMBATE KOPPO3UK CBUHLA KaTHOHH coJiedl pacmoJa~-
raorcds o6paTrHo Toil I0C/ieLOBATE€JIBHOCTM, B KOTODOM OHM HAXOUAICHA B
HOPMaJbHOM DALY HanpAxeHa¥, OTo, 10 HameMy MHEHMD, YKasHWBaeT Ha Ha-
JMYK e JJEKTDOXUMMYECKUX ITPOLECCOB, NMPOMCXOLAWMX B Macje Ip¥ BBEJe~-
HMM paccMaTpyBaeMuX coled . MOXHO MpennmosoxuTH, YTO INpU BBEJEHEM
B Mac.0 C aHTUKOPDPO3NOHHOM npucaikod opraHyveckod co/um, Koropad He
JaBaJsa Ob Ipy BTOM M30HTOYHOM KUCIOTHOCTM ¥ KarHOH KOTOpoH croan
Ol B DALYy Hanpaxeuuif BHue xo6aspra, SQQeXTMBHOCTH IeiACTBMA NPUCAaLRK
LOMKHA yBEMMYUTHLCH. ONHTH ¢ BBELeHneM pasiMuHuX KoJuvyecTB (or T [0
12%) cyapdoHaTa Kaabnud (pmc.I,d/ ) DOLTBEDAMJY 3TO NPEANONOKEHHE:
C BBeJeHueM B Macio ¢ 3% nmucynnpduiankuiapeHosAra 6apua yBennyyBam-
I¥XC A KoauyecTB cyabhoBaTa kasibpnud HaCJNIaETCA 3HAYNTENBHHH pOCT
IIATE€JILHOCTY CYMECTBOBAHASA NJIE€HKY Ha IIOBEPXHOCTHM CBUALA NpY HEe3Ha-
YAT€JIBHOM YBEJMYEHNN €6 KOJMYecTBa M DE3KOM YMEHBIEHNN KOPpoSuH.
OnHTaMn ¢ BBeLEHMEM pasHHX KOJIMYeCcTB Cy.bpoHATE KaJbL¥sA B MacJao
WT-I6 Ces aHTHKODPOSMOKHOM mpucaiknm OHIo ycrakosreHo (puc.3b) og-
PeETWPHOE TODMOXEHME KopposuyM CBUHOA O5Toff COJNIBY ¥ TEM CaMHM Nnoxasa-
HO, UYTO cyipdoHAT KaiabuuA He TOJNBKO yJayuuaeT aHTUKOPPO3UOHHOE ILeit-
CcTBHUE cepyboxepxameﬁ npucauku, HO B cCaM ABAAETICd aHIMKODPPO3UOHHHM
NPOLYKTOM. :

Ing msyyeHus MexaHn3Ma aHTUKODPPO3MOHHOTO LeicTBuA CcyibpoHaTa
KalpIuA OCHUYHH{ CBUHNOBNA o0pasen, MeyeHHWH o6 424, OWJI BRJINYEH
B uens 200 B 9NeKTPUYECKOY faTapey B KavecrBe aHola., KaToloM Ciay-
miA&a YyroJbHAdA niacTHHKka. PaccToAHME MeWIy QJeXTPoLamu, INOMemaBuy-
muca B npodupkre c Mmaciom MT-I6, cocramyano I mM. Yepes macio, Ha-
IpeT-0e Io I40°, NPOLYBalC A BO3LYX.

Pe3ynbpTATH OMHTOB NOKasanm (puc.3C) 3HAYMTENLHOE BIMAHRME
QJEKTPOXNMUYECKMX NPOLECCOB HA KOPPO3MOHHOE DpaspymeHue CBUHLA NOoJ
BO3J elCTBYEM NPOLYKTOB OKMCIEHMA Macia,., JaMETHOE CHNXeHYe paiyoax-
THBHOCTH MacJ/ja npy BBEIeHMU B Hero cyiabpoHaTa KaiblUud B NEPUOK HH-
TeHCYBHOM KOPPO3WUM CBUHLA CBULETENBCTBYET O CBA3YM MEXaHU3Ma aHTH-
~ KOPPOS3MOHHOTO LEACTEAA BTOH COJ/IM C BJIEKTPOXMMUYECKUMHA IPOLECCaMHA.

PaccMoTpEHHHE BHUE MPOLNECCH 00pa30BaHyA ¥ pA3PyUeRUS 3amyTHHX
mieHOK, CO3ZaBaeMHX Ha NOBEPXHOCTH CBMHLA CEPOOPTaHmYECKUMN COeXN-
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HeHMAMN, XapaKTEPHH ¥ LA ¢ocopopraHuyecKrux AHTHKOPPOSMOHHHX TIPH-
caioK. IlocieiuMe Takse o0pasyor H& MOBEPXHOCTH CBMHIA 3aLMTHYL DJEH
Ky, COCTOALYD U3 MOJEKY] IPUCALKN (puc.4g). 310 BULHO M3 TOTO, ¥TO
B TeyeHue mepBix 20 vac.aHANOTMYEH XOA KPUBHX Ty 2, NoKasHBanuux
KpHeTMKY 06pasoBaHusd 3aumTHOA MIEHKH pBeJeHHHN B Macuo MT-I6 Tpu-
QenundochuToM, MEYEHHHM KakK T0 1"52, TaxK ¥ 10 ch, Ha °T0
Xe yKa3:HBaeT COOTBEICTBME KOINYECTB docgopa u yriepola Ha MOBEPX-
HOCTHK CBUEHLA XX COOTHOWEHUD B MOJEKYJIE npucaiku., Oc o0eHHOC TLI nen-
crBud HocdopoOpraHMUECKNX MpUCaLOK ABIAETCAH LIMTEIbHOE COXPaHeHne
bocopa Ha NOBEPXHOCTN CBUHUA TOCIE paspyueHus mpucaiku. IIpn STOM,
04HaKOo, He HalnoIaercd 3ammTH CBMEOA OT £0pposnu, IJTO OHIO HAMA ycra-
HOBJIEHO B ONHTAX C pasauyHHMM ochopopraiuyecKuMi aamxopposmormwvmf
npucasKamy Npu PasHHX TeMieparypax i Jaxe npu BBELEHu: B Macjao C
npucaxykoii opraHpyecKux KuCJoT.

OCpa30BaEMe 3alUTHHX MIEHOK UMEHHO noJeKyliaMy aHTHKOPPO3MOH-
HHX [pMCALO0K OHIO HaMM yCTAHOBIEHO TaKa€ ¥ B onHTaX C OpraHnyeCKuM
coeLMHEHMEM, OJHOBDEMEHHO COJEpKaBUUM X CEDPY # gocdop (puc.4B). B
Mac.;o MT-I6 OHa1 BBeLeH Tpu Oy tuarpuruodocdur, MeyeHHH} Kakx Io 35,
TaK ¥ 10 p*#, B reveHme MepBHX 6 yac. uMeer MecTo 00pasosaHie
3aWUTHON [JeHKM HA NMOBEPXHOCTH CBiAHLA MOJEKYJaui npucaiky, YT0 Cl€-
IyeT M3 aHaloTMyHOTO Xoka Rggwx, NOCTPOEHHHX M0 LaHHHM M3MEpeHnA
JHTEHCUBHOCTH N3JYYeHUH ) D2, Jr0 BMIHO TaKie M3 CO-
OTBETCTBHA KoiuyecTs cepd u focdopa HA TMOBEPXHOCTH CBUHLA X CO0T-
HoWEHWO B MOJEKYyJIe TpulyTuiarpuTModocdura. Tlpy sroM ofecreusBaerTCH
payGosee ShpexTHBHOE 3aMej/ieHue KOpposuy CBAHUA. HauyHapmeecd 1o
ycTevennn 6 vac. paspyleHHe Npucaiky 3aKaHuNBAEICH (MyHMMYNM HA KDK-
Boit 1), MO-BULMMOMY, HOJHHM OTLENIEHMEM $ocdopa 1 oGpasoBaHNEM OP=
raEMyeckKux Cepycolepxamux CoelMHeHud, aKTUBHO BCTYMapmX BO B3auMo-
neficTBie co CBUBIlOM. MakcuMyM Ha kpuBoit 1 mpu T = 50 yac. coor-
BeTCTBYET MOMEHTY NOJNHOTO paspyueHus yKasaHHHX coeluHeBuit Kuc MHMY
NpoLy KTaMy, HAKONMBUKMMUCSH B MacTe. VuenbueHne Komruecrsa docgopa
Ha TOBEPXHOCTY CBWHNA TAK Ke, Kak M [OCJeLyDuee yMEHblleHNE Koanue-
cTBA CEpH, CBA3AHO C KOPPOBWOHHHM DpaspylleHueM noaepxaocm.x

TlpoueccH 00pasobaHusa u DPaspyueHns @auMTHAX [JIEHOK aHTHKOPpOsU-
OHHHMY TIDHCAIKaMY U CBAB&HHHE C HuMy NPOLECCH KOpposud XapaKTepHbi

x) U3/10keHHHE BHue HUCCJHEL0BAKUA TMPOBOLMIACH TIDH KOHCY/IbTalUMAX
npod.C.J.Kpekn.

/ L .
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He TOAbKO IAd CBMHUA, HO ¥ LA LPYyTUX MeTaJlJioB ¥ CIJaBOB, B yacT-
wocTy And cram u uyrysa (I1,2). OLHaxo uid Jheraiedl OuIMHLDPO-NOpPUHE-
BOM TIpynmW IBuraTeJtell, 1OABEPraKUYXCA B 0CHOBHOM BO3JEHCTBUD KOppo-
3niiH0-arpeccyBHHX MPOLYKTOB cropaHns tommBa (5), Takolt MexaHusM 3a-
uMTH He ABIfEeTCA eduHcTBewHuM (6, 7, 8).

Jlcces0BaHNE MEXaEM3Ma 3aWyUTH NOBEDXHOCTEH TPEHuA UYYIYHHHX Le-
rajeil 0T KOPPO3MOHHOTO M3HOCA C MNOMOWBD NPUCELOK K MOTODHHM MaciaM
npoBOIMIOCH Ha paspadoTAHHO! HaMu OKCNepMMEHTalbHOX yCTaHOBKE, MMI-
THpOBaBued ycuoBus paloTH uwnnmpo—ndpmneaoﬁ IpynnH aBTOMOOUJIBHOTO
IBUTare]d Ipyn NOHMEEHHOM paGovyeld TeMmmeparype. YCTAHOBKA (puc .58)
npeJicrapisAja co0od MauyHy TpeHus, B BaHHe KOTOPOM moMemanoch YYIyH-
Hoe K0/Jbllo, BHpPE3aHHOE M3 IMIB3H LMJIMEIDA ABTOMOCHJBHOIO JIBMTATE-
a8 T'A3-5I. Ilo TOpUOBOH ITOBEPXHOCTM KOJbLUAE CKONB3UAM IBA YYTYHHHX
cyxapi (BHpe3aHHHE U3 NMOPUHEBOTO KOJBla TOTO Xe IBUTATENA) AKTHBU-
poBamNHHe OCJyueHMeM HelT poHaMu C IOJyYeHHeM B cocTaBe Meraisia pa-
IMOAKINBHOTO U30TOma K'e

VcraHoBKa padorala IpM CKOPOCTY CKoabxewns 5,75 M/cek, yrenb-
Hoit warpyske 20 Kr/cM” M TeMmmeparype Macia 40", U3 Gannoma yepes
KamuJiip, MCTapuTesip ¥ CONJI0 K ITOBEPXHOCTAM TDeHEA HOLaBaluCh 1epe-
rpeTre 10 400° mapuw pacTBOPOB CepHOM ¥ YECYCHOH KMCIOT, C OZMHAKO-
BHM KuCJAOTHEM uucJyoM 8,I ur KOH, B xo.imvecTme 60 r/yac, u3 KOTOpHX
I0 r/vac KOBLEECHPOBAINCH HA [TOBEPXHOCTAX TpeHyd. B BaHHY MamyHH
3a1MBaloch 350 cM° Macia. MoMeHeHME paiMoAKTUBHOCTH Naca B NpOLEC-
ce M3HOCA cyxapei aBTOMATHYECKM DETMCTPNPOBANOCH OILHOBPEMEHHO C
permcrpaumell TeMneparypH macia u kosdfuumeHta TpeRud. Ilocne ONHTIOB
onpe.endau: CKOPOCTH UBHOCA cyXapeii, KUCIOTHOCTh Macja ¥ KOHIEH-
cara i HaJuyMe DAIMOaKTWBHOCTH Y IOCJAELHNX.

YapakTepHo#i 0COGEHHOCTHD ONHTOB Ha MOTODHHX MacJjax 0e3 mpuca-
I0K, 0COCeHHO Ha Macisx ma cepumcrux megrer ( AC  -9,5, AC -5),
apjdercd (puc.§b) mocremenioe TOpMOXeHNe KODPOSUOHHOTO M3HOCE NpH
noLayve napos cepHol kucaord (xpuBas 2),Yero He HalALLAETCA B ONHTAX
¢ yKcycHoit xucaoroir (xpuBas 1). OT0, NO-BULUMOMY, CBA3EHO C XMMM-
YeCKuM B3auMolelicTBueM CepHoft KUCJIOTH C KOMIOHEHTaMy Mac.ia, IpyU Ko-
TOPOM 06pasybrcs coeimHeHus (BEpPOATHO, CYJABGOKMCIOTH), CIOCOCHHE
C03JaBaTh Ha NOBEPXHOCTAX METAJIJIOB 3aLuTHHE NPOTUBOU3HOCHHE IJIEHKM.
B omHTax C BHCOROOUNIEHHHM TPAHCPOPMATOPHEM MAaciomM, KaK ¥ CJEL0BaJ0
o¥MZarh, ofpexTa TODMOKEHNA ¥3HOCE He HAaGHWZaloChk, ¥ M3HOC NPH NO=-
Jaye rapoB CepHOX KuCI0TH CHI IPUMEpPHO BIBOe Ooiblle, YeM IpM Ioja-
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ye napoB yKcycHoit kuciord (6), T.e, OTCYTCTBOBANO BiAMMOLEHCTEAE
cepHolf KMCIOTH C MacuoM. [IOKTBeDRIEHMEM BalMTHOrO JEHCTBUA BHC OKO-
MOJIeKy /I pHHX KMCJIOT KAK 00pasybmuXcd B Macke noi JelicTDuey cepHOR
KMCIOTH, TAK ¥ BBOJMMHX B Macio (puc.5, B, KpuBHE 2,3,4,5) ABNAETCH
e peskoe (xpuBas 1), a MocTeneHHOe yBeuUeHNME CKOPOCTH UsHoca MpH
nojaue TapoB YKCYCHo# KMCIOTH, & TaKKe CHIKEHUE Ko3(¢u1menTa Ipe-
HMA ¥ Tlalelne KMCJIOTHOTO yucia Macia (BereiCTBie Pacxoka BHCOKOMO-
NeKyTADHHX KMCJOT HA B3auMoJelicTBue C MeTesjiau rapi TpeHusi), sa-
perHcTpy poBaHHNE B BTUX ONETaX.

B oT/HUME OT 3JAUMTHHX NJEHOK, CO3JaBaeMHX HA NOBEDXHOCTAX Tpe-
HUA BHC OKOMOJIEKYJIADHEME KMCJ0TAMM, NPOYHHE IJeHKM, oOpasyeuke Cepy-
cofepxamuy ¥ GocQopcoieprammiy aHTMKOPPO3U CHENMM - NPUCaKaMy Ha

yyryHe, CHHXad CKOpPOCTb M3HOCE, HE oGnazapT anTudpUKLY OHHEMYU CBOli-

creaMd  (6). TIpoyHOCTh BTMX MIgHOK OHJIA HAMM JCTAaHOBJIEHa Npy ngo—
BEICHMM ONNTOB C MCIOJb30BAHNEM Macja C Npucaikoi, MeY eHHOM S’ .
o6padoBaspuaicA sa 10 vac. Ha NOBEPXHOCTAX TPEHNA IIEHKa, 5aperucrpn
poBaEHaA M0 KW3JYyYEHHD 555, OHJjia ¥CTEpTa Npy JajbHelwed paco-
Te MAUMHH Ha MacJe 0e3 npucaiks Juub depe3 25 vac.

Hapany ¢ sammToif MOBEPXHOCTEH! TPEHUA OT KOPPO3MOHHOTO MSHOCE
¢ NnoMoWLBbL NMpuMcaLok, ofpasyomuX MJEHKN Ha MeTalle, sbhexryBHad 3aumy-
Tea ¥X JOCTATaeTCd Takke, KAK nokasany Rauy MCCleLosaHMi, NpuMeHe-
HWeM DACTBODUMHX B Macie IPOIYKTOB, CIOCOOHHX HelrpaimsoBaTb CBO-
UMy KATMoHAMM arpeccuBHHe KMC/IOTH, MccneloBamuf MpoBOIAJMCE C T10-
Iaveil mapoB YKCYCHo! ¥ CepHOM KMCJIOT HA MOTOPHAX MacJ&X ¢ AMCYJib-
duianKy AQeHoIATAMY HATpUA, KaibLud, Oapud, JUIHS ¥ gams*/, Pesyns-
rari STHX onuTob Ha Macne AC — 9,5 c nmoxaveil mapoB YXcycHOX Kuc-
N0TH TpuUBeieHH B Tacdn, I.

Tax Kak COJY ATPecCCHBHHX KKMCJOT IJIOXO PacTBOpUMH B MIHEpab-
HHX MacJiaX, paiuoakTWBHOCTH KOBAEHcara CJEeAyeT MCNOIKOBNBATE Kak
fMokasaTesb KOPPO3KMOHHOTO M3Hoca, a NoABIeHME€ PaLMOaKTMUBHOCTH Macia
KaX CHMKEHME KMCJIOTHoCTM KomgeHcara (MCXojHad KMCIOTHOCTH 8,1 MT
KOH), pocr ®e KMCJIOTHOCTH Macia (zcxozHas KMCIOTHOCTH Macna 0es
npucazku 0,04 mr KOH, a mcXoipoe Macio ¢ MpMCAiKaMy .LaBano Letoy-
Hyb peaKo) Kak CBUIETENBCTBO HelTpaiu3ylOmero IeACTBuA npucaiok.

YuutHBasd CRa3aHHOE, MOXHO YTBEPHELATb, YT0 NPUCALKN C PA3TMAY-
BEMH KaTuoHaMyu odecneuniy 2¢PeKTHBHOE CHUEEHKE KODPPO3WOHHOTO M3HOCA

X) Yxa3angHe npucasky OHJIM TOAY YeHH OT B.H.Monac THpC K OO0,
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B pesyiabpTare Helrpamusybmero LeicTma, COOTBETCTBME MEXLy CKOpO-
CTAMYU U3HOCA M MOJOXECHUEM KATUOHOB NPUCALOXK B DALY HanpAxeHui
(ucKNIEHME COCTABAAET Kaimit, YKCYCHOKUCAAH COJb KOTOPOTO MMEET
aHOMa/bHO BHCOKYD DacTBOPMMOCTEH B Bole) NOKAasHBaeT, YTO B OCHOBE
MeXaHmi3Ma aHTUKODPPOSMOHHOIO XellcTBUA HellTpamsyomyX IIpuCanok Je-
¥aT 9SMEKTPOXUMUYECKHE NpoluecCH. Camie bsPdeKTUBHHE NPUCALKM LOJMK-
HH CoLep¥aTh KaTHOHH, ofrajabmue HauCo/blMM 0TpUUATEJIBHHM HODMaJb-
HHM 9QIEKTPOXHHM INOTEHUMANOM, a TaK#xe ILOJXHH laBarb Ipu HelTpaan-
3allMy arpecCUMBBHX KMCJIOT COJM, KOTOpPHE XOPOUO PacTBOPMMH B BoLe

n He co3JabT o0pasyuBHHX ocazkoB. Haubonee 4Yerko BIMAHME pacTBopH-
MOCTHM YKa3aHHHX coJeff ByYHO U3 PEe3Y/IbTATOB ONNT 0B Ha pa3HHX Maciax
C paccvarpuBaeMuMy npucajkaMy npy mojaye NnapoB CepHOM KMCIOTH
(ra6u.2).

OcoGeHHOCTHH Mpomecca u3HaWMBAHUA MDY paGOTe HeMTpayaynuei
npucaikn (puc.5c) ABAAEICA M3MEHSHME CKOPOCTH M3HOca B IpoUecce
nogavy rnapoB KuCHIOTH, [lo-BuiuMoMy, cHavala npomcXoIMT S{@dexTuBHaA
HeHTpai3auua nolaBaeMolt KMCJOTH Mpucainof B 0OBEME Macjia C OJHO-
Bp EMEHHHM MepexolioM KaTMOHOB Mnpucankyu B HAKaniumpabluicd KoHLeHcar.
Touka nepermda KpuBOX M3HOCA COOTBETCTBYET , 0YEBUIHO, MOMEHTy IOJA-
HOTO nepexola KaTUOHOB NpUCALKM B KOHLEHCAT ¢ 00pa30BaHMeM pacTBO-
pa mesouy, [locaenHdasa npojoixaeT He¥rpasu3oBalb NOCTYIIALIYH KKCJI0-
Ty ¥ 1eM camHM, XoTd u MeHee 3PPEXTUBHO, CHNE4ET KODDPO3MOHHHHE 13-
HOC 10 TeX Iop , NOKa BCA menoyb, He OyleT M3pac xoioBana, UeMm Gonp-
e mpMcaiky COLEPXUTICS B Macie, TeM Co/ible BpeMeHHM TpedyeTcA Lid
nepexola KaTMOHCB B KOHIEHCAT, TeM LoJble olecrieyyBaercA apdexTyus-
Had HeMTpanu3anus ¥ TeM MeHblleé CKODOCTh KODPO3MOHHOTO U3HOCA 1OCHe
NOJHOIO Nepexcla KaTWOHOB mpucajtky b koHieHcar (radn.l, puc.3¢c , Kpu-
Bue 2,3,4 ¥ 5). Bce 9TO NoATBEDXIAETCA NPOBEPeBHHM HaMy MiMEHEeHH-
eM 30/IbHOCTH Macja C NpuUCANKOE B Mnpomecce ONNTA&: K MOMEHTY Bpe NeHH,
COOTBETCTRymMEMy neperu0y KpuBof, HadnwiaeTcd pe3g0e YMEHBUEHHeE
CoNe pkaHMa NpUCALEM B Macke. B ommTax ¢ moxgue# napoB CepHO} Kuc-
JOTH HelTpanusybumee AejicTeMe NpucanoXk npoABIAIOCH HECKOJBEO MeHee
YeTKO, YeM Npy nojave YKCYCHOR RMCJOTH, HO Inpy 9T0M HalIOIAN0CH
Goapmee TopMoxenue u3moca (pHc. 5, ¢, KpuBa4 6),

llo-ByIuMOMYy, 9TO CBA3AHO C OTMeYaBUMMCH BHme 3HPEKTOM B3aAMMO-
JeitC TBUA CepHOM KuC/IOTH C KOMIOHEHTE&M: Mac €1 ¢ o0pas3 OBaHUEM CYJb-
okmcioT, ofecneyyBapmYX IOTONHYTENBEYD 3ATIY NOBEPXHoCcTell Tpe-
Hud .

llpoBeLeHHHE UCCJIeL0BAHMA MO3BOANT 3AKIMNKUTb, YTO MOJEIMPOBa-

t

B Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120029-7




Approved For Release 2009/08/19 : CIA-RDP88-0090ROOO10120029-7

-I10-

Tadagua 2

BiudBME DACTBOPUMOCTH CEDHOKHCIMX Coiell Ha M3BOC

nopepxHocTed TPEHuA

" UKOpOCTh M3HOCA,MMI/MUH | PacTBOpH- (HOpMaJb=
Toncarka N vac MOCThH CEp- |[HHM dJeXT-
pucal TPAncTOp=|WACAG | Maci0 | HOKMCIOH |pOLHHA mo-
mMartopHoe |AC-5 AC-9,5 |[coan Te”umal
Mac.10 r/100r H,0 |xaTu0Ha
“ |mpucaxgy,
BOJIBT
Incynisuranky a-
denOMAT HATPUA I 050 400 875 32 -2,71
" mTaA I 600 330 365 24 -3,CI
" xanpuma | 2 I75 I I00 I 400 0,2 -2,84
" CapuA 3 000 I 050 I 400 ~0 -2,92

Hpe yC/I0BMA paCoTH OCHOBHHX YB70B TPEHUS IBUTATelell BHYTPEHHEEIO Cro-
paHuA ¢ NpUMeHeHMeM palMOAKTMBHHX WHIMKATOPOB MO3BOJNWIO HE TOJNBKO
yCTaHOBUTH, UTO MEeXaHM3M BaUETH {10B€DXHOCTEN TPERUA OT KOPPO3MOHHO-
ro u3Hoca C NoOMOWBIO MPUCALOK K HacJjaM MoxeT BKJNYATh: 1) 0OpA3oBa-
HyEe BaNMTHHX IJeHOK Ha NOBEPXHOCTAX TpPeHusA; 2) o6paszobanue 3amyuT-
HHX aHTUQPUKLMORHHX IJIEHOK; 3) HeliTpanusauyun KopposuitHo-arpeccus-
HHX KNCIOT, HO ¥ NOKasaTh BIMAHKE CoCTABa ¥ KOHNEHTpaluy nmpuca-

IOK Ha 3(PeXTMBHOCTH ¥X AHTUKODPPOSHMOHHOTO ILeHcTBudA.

JTyrepartTypa

.3acaabckuit 0.C., Kpe#tw C.9., lineeposa P.H., Uop I'.U, llccrersonanue
MeXaHnsMa IedCTBuA aHTHMKODPOSMOHHHX NEMCALOK K MacjaM MeTOlLOM
MEUeHHX aToMOB, XuMud ¥ TexHonorus TomiauBa, 1956, 4,37-49
2.3acaaBckuit 0.0, ViccaezoBanme M3HOCHHX CBOICTB Maces ¥ TOIJKB C
DOMOMBD PAZKUoAKTUMBHHX M30TonoB,Ceccua Axaiemun Hayk CCCP mo mup-
HOMy MCNIONB30BaHWD aroMHofl smeprmn I- 5 uond I1955r. Sacexrarua OT-
neNeHnd TEXHMYECEKMX Hayk, I115-I39. W3x-Bo AH CCCP, Mockea,IS56
3, D. Godfrey. Review of recent russian research on chemisorbed
lubricant films. Preprint N£57 AM4A-4 of the American society
of lubrication engineers. Chicago, 1957
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4 .TypeanoBa E.M., Bacunsesa B.ll., Kysuua J.C., OCues cepi B nou-
cyipdurax ¥ HEKOTOPHX YCKODMTENAX BYJIKaHMsaluy. Ceccusa AxaleMmuu

Hayx CCCP mo MupHOMYy WCINOJb30BaHMD aroMHoi sHepruy I-5 mioui
g 1955 r. lacelarna OTJeJeHMs XuMpyecknx Hayk, 270-300.Msx-Bo AH

CCCP, Mocksa, I955
5. H.H. Zuidema. The performance of lubricating oils. Book Division

Reinold Publishing Corporation, 1952
6. 3acnaBckuit D.C.,llop T'.J. PammoxuMmyecKoe uccJ/elropanye Mexanns-
Ma JIeficTBMA MPUCALOK, CHURAWIMX KOPPOSUIHHA M3HOC UMAMHLDPO-
nopuwHeBOM rpynny xpurarend. XuMusg ¥ TEXHOJOTINA TOMmMBA ¥ Macel,
1957, ¢, 4I-49
3 7. A. Dyson, L.Y. Richards, K.R. Willlams. Diesel engine
& Jubrications: Thedlr selection and utilization with particular
\% reference to oll alkalinity. Scient. Lubricat., 1957, 9 (6),
-5 34-36 |
8. R. Tourret, R.W. Bale. Influence of acidity of the lubricating
oil on the wear and deposits obtain:d in the caterpillar
v.A. Oi1—-Test Engilne. Scient. Lubricat., Special "Conierence
on Lubrication and Wear issue", 1957, 110-112
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Puc.1.a-00pasosanue 3ammTHHX MICHOK Ha CBUHIE JHMCYAbHZaaKuIdeHo-
7ATOM Capud, MeYEHHHM kax mo 3% | rak m mo Q1 s ¥ KOp-
po3ug_cBuHna. Macno MT-I6 + 3% mpucagxy + 6% HadTEeHOBHX KHC-
J0T. I-NIeEK&, 3aperuCTpUPOBAHHAA M0 WBAYYEHMD (19 H

e 2- NJIEHKA, 3aperucTpUpOBaHEAd [0 U3IYYSHMUD S3% 3 3-Koppo-
,,,,,,,,, i CBIHLA; b-BAUAHME RAQTEHOBHX KUCAOT HA 3aUMTHYD atbgezc-
: ' TUBHOCTD INIEHOK, 0Opa3yeMHX AUCYXbDHMIAIKIIDEHONITOM dapug
Ha CBMHIE., S -MaxkcuMalbHOe KONMYECTBO IIEHEX HA NOB~PXHOCTH
CBUHLA; (' ~BDEMA CYyNEeCTBOBAHMA INEHKH; K =KODPO3US CBUH-
| Ua Ipy MaxCuMBIBHOM KOIMYECTBE MJiERKH Ha ero HOBEDXHOCTH
R C - BjjAHAG HAaQTeHaTa KOOa/nbTa HA 3aLMTHYD BBPEKTUBHOCT
MICHOK, 00pasyeMHX muCyAb(uzatkuaderonsToM dapud Ha CBUMHLE;
S o.-BIMAHAE CYnbPOHATA KalbIUA Ha 3aMUTHYD 3(PHexTUBHOCTE
I IIEHOK, 00pasyeMHX XMCynb(uiaakui(eHonaTOM Gapus Ha CBHHLE
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: ' Puc,2.a-BIMAHAE KaTHOHOB HadTeHaTOB Ha KODPOBND CBMHNA B MACJE C '
. npucagxoit (3% mucy nshujanruipeHonaTa Gagna); 1-MT-I6 C npu-
- CBIKOK; 2- TO K6 + HAQTEHOBHE KUCIOTH; o- TO X€ + HadTerar
Mem; 1-70 xe + HagreHaT CBMHNA; b — TO Ee + HAQTIEHAT KO-
GanpTa; b — BAMAHME CYnbOHATa KalbLM#A HA KOPPO3UD CBMHIA
p Macne M-I6: 1 - macno MT-I6; 2-To xe + 3% IuCYyab(umaIKii-
deHongra Gapud; 3 - TO Xe + 1% cynrsdoHaTa KaAbmuA; 4= TO Xe+
. +3% cynbgoHaTa KajApuyud; 5 - 10 %e + 12% CynAnpoHaTa KaJbLHA;
B— ¢ - BAKAHAE 2NEKTPUYECKOTrD TOKA HA xog}fyoam CBUHIA B Macle
MT - I6: I - xopposus cBuHLUa B Machae MI-I6; 2 - TO %e mOpH
BEIDYGHMM CBUHIOBOTI0 oOpaslja B LeOb BJAeKTpUUeCKOlt OaTaped
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Puc,.4a.06pasoBanue 3amp@THHX MJIEHOK Ha

CBUHIe rgn@enmcbocrburou, MeUeHHHM
Kak no P32, rak u mo C* ,u xop-
po3ng cBuHuna. Macio MT-I6, remme-
parypa I1700: I-nieHka, 3aperucrpu-
poBaHHad nmo maayueHup P32; 2-nnex-
Ka, 3aDeriCTPMPOBAHHAA N0 M3ayue-
Hup C14 ; 3 -KOppo3ud CBHMHIA

e

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120029-7



Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120029-7

X -16-

2l 4
64 L
g 98 v
S 48}~ / J
© 40
R
§ 32
4
S
] /9’ N
LT
%§00 - .o Q-
> Yais
%gp/ SR S O B o “SK
<
< JRURS VNS FUNURY .o SN NS Suu—
5:’0' '&lf
g:o R
' Sq0m
R A ,
S 2
% o o L N .
~ 0§ 16 10 50 30 )

Bpems, yach:

Puc.4b OGpasoBaHyue B3aUMTHHX MIEHOK Ha :
CBYHLE TPuOYTHUATPUTUOPOCNTOM,
MEUeHHHM KaxK 1o 835, TaxK u Mo
P32 , u xopposus cayHna JT-I6,
TeunepaTypa 1400: I - nueHxa,
3aperuCcTpUpOBaHHaA N0 U3YUCHHMD
35 2-TJeHKa, 3aper ucTpu-
OBaHHAad 0o M3jayueHmp P 32 ;
- KOppo3ud CBHHIA
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